Aim: To determine the association between smoking status and leisure time physical activity (LTPA), alcohol consumption, and socioeconomic status (SES) among Polish adults.
introduCtion
Smoking is associated with increased incidences of various forms of cancer, coronary heart disease, and stroke, and is the leading cause of chronic obstructive pulmonary disease (1) . A previous study documents that behavioural risk factors associated with smoking significantly increase the risk of harm to smokers' health (2) . Some unhealthy behaviours may even work together to produce a greater risk than if the individual risks were simply added together (3, 4) .
Smoking is one of the greatest public health concerns in European countries because its health consequences and large prevalence (5) . Statistical data for 1986-88 show that Poland has the highest level of cigarette consumption among East European countries (6) , and that the population of Polish middle aged men has the highest proportions of death attributed to tobacco use (50%) (7) . Between 1996 and 2004 a reduction in the number of smokers could be observed in Poland, but the percentage of daily smokers remains still high (33,9% men and 19,3% women) (8) .
Studies of the relationships between smoking and socioeconomic factors show that in many countries the population groups at high risk of smoking are males, and people of young age, low income, and low educational status (9) (10) (11) (12) (13) (14) .
However, the results of research on the relationship between smoking status and other unhealthy behaviours, such as low level of leisure time physical activities (LTPA) and high alcohol consumption, are not clear. Several cross-sectional studies confirm a weak inverse relationship between LTPA and smoking (10, 15, 16) . A review of over 50 articles reporting empirical relationships between smoking and physical activity shows that almost 60% of the studies reported a definitely negative association, but that relationship was often attenuated or reversed among adolescents and males and for moderate (vs. vigorous) exercise (17) . Smoking men and women are characterized not only by lower LTPA, but also by increased frequency and amount of alcohol consumption compared to non-smokers (9, 10) . However, the relationship between smoking and alcohol consumption is not confirmed in other study (18) .
The results of studies of the correlates of smoking are ambiguous and incomplete, therefore further research is needed. Better understanding is required as a basis for epidemiological studies and for planning interventions to correct the correlated behaviours.
In this study we estimated the risk of smoking among Polish men and women depending on socioeconomic status (SES), engagement in LTPA, and alcohol consumption. Further, we determined which of these variables are independent risk factors of smoking among adults.
materials and methods

subjects and Questionnaire
Studies were conducted in Poland in the spring/summer season of 2004. The target sample was determined in a two-stage drawing of lots. In the first stage, lots were drawn for provinces. In the second stage, the sample was randomly selected from telephone directories for the three earlier drawn provinces. Anonymous questionnaires with self-addressed stamped envelopes were mailed to 888 persons. The overall response rate was 52.5% (n=467). One questionnaire was uncomplete and was therefore excluded from further analysis. A total of 466 questionnaires (231 answered by women, and 235 by men) qualified for the analysis.
The questionnaire comprised questions regarding the healthrelated behaviours and SES. All data collected in the study were self-reported by the subjects. This article is based on data regarding the SES, tobacco and alcohol consumption, and engagement in LTPA.
measures
Smoking
Respondents were asked: Could you say that within the last 30 days: you did not smoke, you smoked occasionally (not every day), you smoked 1-10 cigarettes/day, you smoked more than 10 cigarettes/day?
LTPA
In order to estimate LTPA, the respondents recorded the duration and forms of LTPA during last week. Based on these data they were ranked in one out of three categories of LTPA:
I -sufficiently active: persons who reported recommended level of leisure time physical activity, meaning at least 30 minutes of moderate physical activity five or more days per week (e.g. walking, bicycling, light gardening) or at least 20 minutes of vigorous physical activity three or more days per week (e.g. jogging and other recreational sports or heavy gardening) (19) , II -insufficiently active: persons who reported leisure time physical activity during the week that was less than recommended level (19) , but greater than none, III -inactive: persons who reported no leisure time physical activity during the last week.
Alcohol Consumption
The measures of alcohol consumption were as follow: -frequency of alcohol consumption within the last six months (categories: I did not drink alcohol; I drank alcohol less than once a month; I drank alcohol once a month to once a week; I drank alcohol several times a week or every day).
-the type of alcohol consumed within the last six months (categories: I did not drink alcohol; I drank only beer; I drank low-alcohol drinks: beer, wine, liqueurs; I drank various alcoholic drinks, including spirits).
Socioeconomic Status
The following characteristics were taken into consideration: gender, age, area of residence, marital status, educational level, net income in Polish zloty (PLN) per household member in the month prior to the survey, and occupation. The category "occupation" included: student, physical worker, white-collar worker, and non-professional (unemployed, pensioner and old-age pensioner, housewife, women on maternity leave).
Statistical Analysis
The gender differences in distribution of SES and health related behaviours were assessed using the two-side two-element structure test. The risk of smoking was identified during the logistic regression analysis, using the "smoking status" as the covariate. A dichotomy of (0) I smoked (occasionally or daily), and (1) I didn't smoke was defined. The independent variables were SES, level of LTPA, type of alcohol consumed, and frequency of alcohol consumption. All these variables were statistically significantly related to smoking status in the χ 2 test analysis. For each independent variable we adopted a reference category and gave it value 1.0. At the first stage, crude odds ratios (CORs) and 95% confidence intervals (CIs) of the impact of odd of each independent variables on smoking were calculated. Subsequently, the multifactorial analysis, considering simultaneous effects of all variables on the risk of smoking was employed. Results of the multivariate analyses for the models are presented as odds ratios (ORs) and their 95% confidence intervals. All p-values were twosided and p<0.05 was defined as statistically significant. The statistical analyses were performed separately for men and women. Calculations were performed using Statistica 7.0 PL Software.
results
Distribution of socioeconomic status and behavioural risk factors by gender are presented in Table 1 . Women were better educated compared to men. More women attained secondary education and were less physically working, living in rural area, and having high income. The percentage of female inactive individuals, and daily smokers were lower among women than men. Furthermore, male and female subjects differed as to the kind and frequency of alcohol consumption.
In order to assess the relationships between smoking and other variables, logistic regression analysis was applied. Based on the crude examination increase of the risk of smoking among women was associated with older age and drinking alcohol several times/ week or everyday. Other relationships were not significant. After controlling for all variables, occupation and frequency of consumption of alcohol were shown as statistically significant factors (p=0.018 and p<0.0001 respectively). The least risk of smoking was observed among non-professional women. In comparison to these subjects, students were almost three times more likely to smoke, physical workers -almost two times, and white-collar workers -1. than those drinking once a month or less (adjusted OR=2.10; 95% CI 1.51-2.93), and at over nine-fold lower risk of smoking than those drinking several times a week or everyday (adjusted OR=9.31; 95% CI 3.45-25.14) ( Table 2) .
disCussion
In the present study the daily smoking prevalence among men (35%) was on similar level to the one observed in 2004 in a representative sample of Polish men (aged 15 yrs+) (33.9%) (8) . The prevalence of smoking reported by men in this study is also similar to the results from Bulgarian population aged 18 yrs+ (38.4%) (20) , and lower compared to the Baltic countries in which Estonian (47%), Latvian (54%), and Lithuanian (46%) men were daily smokers (14) . The prevalence of daily smoking among female subjects (14%) was lower compared to representative sample of Polish women (19.3%) (8) , and lower than observed among Estonian (21%), Latvian (19%) (14) , and Bulgarian women (16.7%) (20) , but higher than among Lithuanian women (11%) (14) .
The findings from this study support the hypotheses and the existing evidence that shows relationship between cigarette smoking and alcohol use. This relationship was observed among both men and women in the United States of America (21, 22), Basque Country (the North of Spain) (21), Finland (10), Poland (9) , and among women in Australia (23) . Moreover, the study conducted among Finish men and women shows that sociodemographic differences observed in the associations between smoking and alcohol consumption were few and the patterns of unhealthy behaviour were also remarkably similar in both genders. However, the prevalence of individual unhealthy behaviour is known to vary across sociodemographic categories as well as between men and women. Therefore, even if the associations between unhealthy behaviours were similar their significance may vary between population groups (10). In our study both male and female drinkers were more than non-drinkers likely to smoke, and the risk of smoking was higher for drinking women than men. The similar tendency was shown in previous study conducted among adults (25-64 yrs) in Łódź (Poland) (9) .
Earlier published study documented that moderate alcohol consumption is associated with the highest odds of reporting above-average health status among adults, even after controlling for chronic health conditions and demographic and lifestyle factors associated with health (24) . The study of men and women aged 35-69 years shows that moderate regular consumption of alcohol over five or six days a week is associated with reduction in risk of a major coronary event (25) . Moderate alcohol consumption provided a protective effect from death from all causes combined, relative to nil or low consumption, and relative to heavy alcohol consumption (26) . Mild to moderate alcohol consumption is associated with a lower prevalence of the metabolic syndrome, with a favorable influence on lipids, waist circumference, and fasting insulin. This association was strongest among beer and wine drinkers (27) . However, according to other author, whether health benefits are associated with moderate alcohol consumption is a complex and controversial topic (28, 29) . Documented in our study significant increase in risk of smoking among Polish adults drinking alcohol several times/week or every day suggests carefulness in recommendation on moderate drinking alcohol in prevention chronic diseases in certain subgroups or populations.
The results of our study reinforced the impression from previously published reports that smoking is associated with low level of LTPA (30, 31) ; however this relationship was not statistically significant in this study. Being inactive during leisure time was also not significantly associated with smoking among adults in a country in transition, Albania (32) . An inverse, moderately strong or weak relationship between the smoking status and LTPA was found in the population of more than ten thousand university students in 21 European countries (30) . A similar association was also documented among both men and women in representative sample, ages 25-69, in Germany (31), among men and women in Denmark (33) and Greece (34) , in a cohort of Swedish men (35) , and among Korean men (ages 18-74) (36) . Although in many studies the inverse relationship between physical activity and smoking was true for both women and men, it was found to be stronger in men (37) . In our study this tendency was also observed.
The results of the present study show that among Polish adults aged 18-66 years smoking and drinking alcohol, and smoking and inactivity (non significantly) cluster. Results from the studies of Finnish men, have suggested that accumulation of unhealthy behaviours was much less pronounced among non-smokers than among smokers. According to these authors, smoking may be a gateway to a wider range of adverse health behaviours (to an unhealthy lifestyle in general) (38) . This implies that smokers are consistent in their unhealthy behaviours.
Our study proved that among randomly selected Polish adults (aged 18-66 yrs) socioeconomic risk factor associated with smoking among women was occupation. The lowest risk of smoking was found out among non-professional women, while female students were at the highest risk. This result is inconsistent with a previous study showing that being non-professional or manual worker increases the likelihood of smoking among European women (39) . There are some explanations for these differences. The first, in study conducted by Davey Smith (39) current smokers were defined as individuals smoking at least one cigarette each day. In our study daily and occasionally smokers were included in category "smokers". The results of the bivariate relationships (the χ 2 test) between smoking status and occupation (not presented here) have shown that female students smoked less intensively than other women, but there was the lowest percentage of non smokers among this sub-groups. Among non-professional the prevalence of non-smoking was the highest, but intensity of smoking was high. These tendencies are similar to these observed in the previous study (39) . Because in logistic regression analyses we coded as smokers individuals occasionally and daily smoking, vs non smoking, female students were shown at the highest risk of smoking. The second, in our study female students were usually characterized by secondary education, living in the cities, and being single. In the crude analyses all these factors were shown as directly associated with smoking among women. The accumulation of three (not statistically significant) factors supporting smoking in the same person can perhaps explain the high risk of being a smoker observed among students.
In the present study this high risk of smoking was not documented among male students. We observed that among male students only "living in the cities" and being single were directly associated with smoking. What is more, contrary to women, being higher educated supported non-smoking behaviour among men. Moreover, the odds of smoking were lower among men living in the cities then among women living there. This result is consistent with the results of study conducted in Bulgaria (20) . However, among men, no association was observed between smoking and level of urbanization in any of the Baltic countries (14) . It is also possible that other, no measured in the present study, factors differed male and female students' smoking status. This hypothesis is supported by the results from the study of Polish medical students conducted with regard to the cigarette smoking habits. They have shown that the reasons for smoking -chiefly among female students -are stress and sociability (40) .
The results of our survey documented that men with higher education were less likely to smoke compared to the less educated, but among Polish women smoking was more common among those with higher education. The result for men is consistent with the observations made in other studies conducted in several Western European countries (41) , in the European Union countries (42) , among men in Barcelona (43) , among men in four Baltic countries (14) and Australia (44) , and members of the middle class in Poland (46) . Also in a national survey of Aboriginal and Torres Strait Islander people (Australia) higher socio-economic position (as measured by nine variables, including education) was strongly associated with being a non-smoker rather than a smoker, after controlling for age and gender (46) . Whereas, the findings from the study of Bulgarian adults suggest that there is no significant association between smoking and education (20) . However, among women in Bulgaria (20) , in some West European countries (47) , and in Barcelona (43) smoking is most common among those with secondary or higher education, which is consistent with our study.
There are several potential limitations to our study. First, we use self-reported data from questionnaires, which tend to over-report the actual level of physical activity (48) , and underestimate or distortion alcohol consumption (49) . Secondly, categories with the highest frequency of alcohol consumption had the fewest number of individuals, thus limiting our ability to comment on the relation of alcohol consumption to the prevalence of smoking. Third, we are aware the results may not necessary be representative of the overall population since the sample was randomly selected from telephone directories for the three provinces in which only about 76% of households have used standard main telephone line (50) . Finally, we were not able to collect any information about nonrespondents. However, recent work has found that such worries may be exaggerated, because in general household population random digit-dialed surveys, response rates ranging from 30 to 70%, were not associated with significant bias (51) .
ConClusion
The findings of this study indicated that among randomly selected Polish man and women aged 18-66 smoking and alcohol consumption tended to cluster. These results imply that intervention strategies need to target multiple risk factors simultaneously. The highest risk of smoking were noticed among low educated men, female students, and both men and women drinking alcohol several times a week or every day. Information on subgroups with the high risk of smoking will help in planning future preventive strategies. 
